INTRODUCTION
ones mentioned above. 137 The purpose of this contribution is to describe the different actions taken in the project and 138 give an outline of the main results obtained so far. The actions covered the whole up-grading 139 cycle including waste conditioning, assessment of up-grading processes and prototype design 140 and construction. Waste conditioning, to be presented in Section 2, includes classification and 141 storage on the one hand, and design of the pre-treatment processes on the other, in order to 142 maintain, what now would become a raw material, in the best possible conditions for 143 upgrading. The systematic employed to select the up-grading processes as well as the 144 conceptual design of the processes will be presented in Section 3. This action includes a 145 complete technical and economic viability study (including operation and equipment costs) of 146 the different processing alternatives potentially applicable to a given waste class and 147 production volumes. Finally in Section 4, some details will be given on design and 148 construction aspects of pre-industrial flexible and multipurpose processing plant prototypes 149 adapted to the waste nature and seasonality.
WASTE CLASSIFICATION AND PRE-TREATMENT

152
Waste management on-board, including waste classification, storage and pre-treatment is a 153 crucial step in the whole valorisation cycle to the point of conditioning the viability of the 154 integral up-grading approach. Keeping wastes (including discards) stored in the best possible 155 conditions will prevent in as much as possible, deterioration of what is going to become raw 156 materials for the valorisation processes. In the same way, carrying out a previous 157 classification and separation of residues such as skins, bones, livers etc, which are precursors 158 of added value products such as gelatines, chondroitin sulphate or fish oil (or squalen), 159 respectively, will facilitate processing, maintaining quality and reducing operation costs. 160 Opportunities for implementing management and pre-treatment practices rely at a high extent 161 on the type of fishing fleet and the fishing area considered. Essentially, vessel storage the fishing area (geographic origin), type of species or tissue, and this should be taken into 176 account when assessing the viability of a given up-grading alternative. depending on the specie considered), often enriched in squalen (35-60 % of the total oil).
186
Squalen is used as a health-food or is refined to squalen, a product used in pharmaceuticals 187 and cosmetics (Claeys-Bruno et al., 2008) . The process to obtain these oils includes the 188 separation of livers from visceral residues of chondrichtyes, grinding and pressing the organs 189 and centrifugation to separate the oils. Finally, solid residues will be kept frozen and oil 190 stored for refining with stabilization additives to avoid oxidation. Optionally, previous 191 cooking of the wastage to 85-95 ºC will produce protein coagulation thus facilitating the 192 separation of the water and oily phases, although at the expenses of a drastic reduction of oil 193 quality. Depending on the characteristics of the oil, it could be stored to be used in 194 aquaculture or food industry, or it can be processed to produce bio-fuel. 
Volume reduction:
The future application of a non-discard policy on fishing vessels will 196 increase the volume of marine materials to be stored on board, and thus the energy and space 197 requirements. Those fractions containing discards and wastes, and not intended to any up-198 grading process (fish eyes, skins, livers, etc) may be subject to a volume reduction process.
199
The objectives pursued are: 200 The minimization of the volume of solid by-products stored on-board and thus, the energy 201 and space requirements for storage (refrigerated or frozen).
202
The microbiological stabilisation of these wastes. A lower water activity reduces the rate 203 of quality loss, increasing the self-life of the resulting cake.
204
The recovery of valuable fractions, such as proteins and fish oil for further up-grading 205 operations.
206
Note that the effluents generated on board should undergo a suitable depuration treatment 207 prior to their discharge to the sea in order to minimise their environmental impact. Proteins 208 could serve as raw materials for silage, hydrolizates, or peptone production. Fish oil could be 209 stored for refining or bio-fuel as explained before.
210
The proposed volume reduction process essentially follows a procedure similar to that applied 211 to the production of fish meal (Bimbo, 1990) . Fish discards are cut and fed with the help of a 212 belt conveyor into a mechanical press, where it undergoes a multiple stage pressing operation 213 in order to obtain a partially dewatered cake (which represents around the 80-90% of the In the conventional process, the gelatine solution, with an initial concentration of 3 -346 5%, is filtered and fed into a triple effect evaporator to concentrate up to 35 %, 347 followed by a drum drying to obtain a final product with 85-90% gelatine. Bimbo, A., P., (1990 Table 2 
